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Macro Analysis of Climate Change 




This study attempts to examine the effect of climate change on agricultural pro-
duction in Myanmar. The study is based on country level data of Myanmar cereal 
crops for the time span of 2009 to 2019 obtained from various sources such as FAO 
STAT and Department of Agriculture and Department of Meteorology. This study 
is mainly used by multiple regression model to find out the best fit in the model. 
The research found that a 1°C increase in temperature in the growing period may 
decrease with production of cereal by 3849347 ton. A 1mm increase in rainfall in the 
growing period may decrease production of cereal by 5762 ton. The research found 
that change in temperature is adversely affected on production of cereal crops in 
Myanmar. The policies aiming to enhance production of cereal crops should focus 
on adoption of climate change adaptation measures in Myanmar.
Keywords: Temperature, Rainfall, Cereal crops, Adaptation measures,  
agricultural production
1. Introduction
Agriculture plays a vital role in the Myanmar economy and contributes around 
(20.9%) of the total GDP and is a source of employment for rural population of 
the country. The performance of agricultural sector has had large impact on the 
tendencies of Myanmar’s GDP. About 70% of the rural population employs in 
agricultural sector. Myanmar is a leading and second biggest producer of rice and 
pulses. Myanmar agriculture not only contributes food grains but also contributes 
mainly towards the exports. Myanmar has the largest area of agri-ecological land 
in Southeast Asia and is the largest exporter for beans and pulses in Asia and 
ranks second after Canada in the world [1]. The improvement in agriculture sector 
becomes thus important for the betterment of growth of the economy.
The fluctuation of Agricultural production mainly depends on climate change. 
The climate change is closely associated with food security and poverty of majority 
of population in the country which mainly depend on agricultural sector [2]. The 
climate change largely affects Myanmar agriculture and become a challenge for 
future agriculture production in Myanmar [3] due to the reason that Myanmar is 
one of the top ten nations prone to climate change and extreme events like drought 
[4] in central dry zone of Myanmar, consisting of three regions namely the lower 
Sagaing, Mandalay and Magyay Regions, occupying 13 percent of total land areas 
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and 19 percent of total population of Myanmar [5]. The Central Dry Zone is a stra-
tegic area for the agriculture of the country as well as second leading rice producing 
region in which 22 percent of annual rice production provides for the requirement 
of the country. In the Central Dry Zone, Shwe Bo and Kyaut Se are the major rice 
producing areas where rice-based farming system is mainly adopted.
The Dry Zone is particularly at risk from floods and drought [6, 7] and has a 
serious water scarcity. As a result, Dry Zone becomes more vulnerable to the impact 
of climate change [8]. Coastal regions are also vulnerable to the impacts of rise 
in sea level and cyclones [6, 7]. Frequent extreme weather events have caused a 
decrease in productivity of agriculture and thereby leading to decrease in GDP and 
household income as well as a decrease in food security [9]. Agriculture and climate 
change are thus directly associated and have mutual effects. The climate change 
affects the agricultural production at both micro and macro scales [10].
This study attempts to examine the effect of climate change on agricultural 
production in Myanmar at macro scale. This study is divided into four parts: 
overview of Myanmar economy as part I, overview of climate change situation as 
part II, most common crops and production in Myanmar as part III, data source and 
empirical model as part IV and the effect of climate change on agricultural produc-
tion in Myanmar as part V.
2. Overview of Myanmar economy
Myanmar’s economic sector can be grouped into agricultural sector, industrial 
sector and service sector. Agriculture, livestock and fisheries, forestry sectors are 
considered as Agriculture sector; mining, processing and manufacturing, energy, 
electrical power and construction sectors are regarded as Industrial sector and 
finally transportation, communication, fiancé, social and administration, rents and 
services and trade sectors are grouped as Services sector.
Many efforts were being made by the government in attaining economic growth 
throughout the country. The government has been formulating and implementing 
national and regional level economic plans as well as sectoral development plans, 
aiming to accelerate growth, and to achieve equitable and balanced development 
all over the country through Framework for Economic and Social Reform (FESR) 
and Myanmar sustainable Development Plan (MSDP). Moreover, more investment 
on manufacturing sector were made by the government through providing techni-
cal assistance and loans to Small and Medium Enterprises (SMEs), and facilitating 
vocational training programs to labor force.
The economic growth was significant in 2010, reflecting the growth rate of GDP 
had been rapidly increasing till 2014–2015. The average growth rate of GDP had 
decreased to 9.5 percent due to the impact of Cyclone Komen in 2015. The economic 
growth had fluctuated and just above 5 percent since 2012, due to the reasons 
that the fluctuation in agricultural production associated with climate change 
and climate-related natural disasters and lack of capacity to adopt climate change 
adaptation strategies in response to climate change [11–13]. Over the same period, 
the share of the industry and service sector had increasing trend while the share of 
agricultural GDP had decreasing trend over the period between 2000 and 2019.
GDP of the country during the period between 2009 and 2010 and 2018–2019 can 
be seen in Table 1. During the period between 2009 and 2010 and 2014–2015, the 
economic growth rate was seen as upward trend, indicating an increase in growth 
rate due to government encouragement of manufacturing sector through providing 
technical assistance and loans to Small and Medium Enterprises (SMEs), and facili-










































Percent Value (Kyat Million) Percent Value (Kyat Million) Percent Value (Kyat 
Million)
Percent
2009–2010 15214305.5 30.2 19884328.3 39.5 15230298.2 30.3 50328932 5.7
2010–2011 15632203.6 30.3 20120658 39.0 15838569.3 30.7 51591431 5.9
2011–2012 16015275.5 29.1 22234265.6 40.2 16785769.9 30.5 55035311 6.7
2012–2013 16685355.3 27.9 24400089.5 40.8 18718696.1 31.3 59804141 8.7
2013–2014 17065701.6 26.1 26808190.3 41.0 21511938.1 32.9 65385830 9.3
2014–2015 18654719.7 25.3 30452170.9 41.3 24627179.4 33.4 73734070 12.8
2015–2016 19460590.9 24.1 33753224.1 41.8 27535524.9 34.1 80749340 9.5
2016–2017 20551566.4 23.2 37294006.3 42.1 30738765.3 34.7 88584338 9.7
2017–2018 20897983.7 22.1 40188430.1 42.5 33474598.2 35.4 94561012 6.7
2018–2019 21107523.6 20.9 43325969.4 42.9 36559442.8 36.2 100992936 6.8
Source: Ministry of Planning and Finance (2020).
Table 1. 
Growth rate of gross domestic product and Sectoral contributions.
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value of GDP had decreasing trend with 6.8 percent in 2018–2019 due to government 
encouragement on private sector in the service sectors as well as reduction in govern-
ment budget on infrastructure for public sector projects. Though Myanmar economy 
still depends on agriculture sector, the share of agriculture in GDP is gradually 
decreasing with increasing share of industry and service in Gross Domestic Product.
3. Overview of climate Change in Myanmar
Myanmar has a tropical climate with three seasons: summer, rainy and winter. 
Summer season starts from March and April, rainy season starts from May to 
October, and winter season starts from November to February. Seasonal tempera-
tures vary largely in most of the regions/state in the country. The Central Dry Zone 
is highest in temperature and lowest in mean annual precipitation (500–1,000 mm/
year). The maximum temperature has 40–43°C in the hot/dry season to minimum 
temperature has 10–15°C in the cool/relatively dry season and decrease from 0°C to 
−1°C in the hilly. The Coastal region, south of the country does not vary in seasonal 
temperature [14].
The climate trend over last six decades are found as a rise in mean temperature by 
around 0.08°C each decade; overall rise in rainfall throughout the country; rise in sea 
level and more extreme weather events such as drought and flood; and the mon-
soon period become shorter with more intense rainfall [15]. Over last three decade 
(1981–2010), temperature increased 0.14°C and 0.35°C per decade in coastal and 
inland regions. During the period between 1981 and 2010, total annual precipitation 
increased by 157 mm per decade in coastal areas and by 37 mm per decade inland [3].
Between year 2000 to 2010, the climate trend over last decades can be seen as 
large variation in highest temperature with 1.158°C and lowest temperature with 
0.162°C. After year 2010, temperature had been an increasing trend from lowest 
temperature with 0.467°C to highest temperature with 1.552 [16].
Extreme weather events like droughts and flood are the main cause of natural 
disaster in Myanmar. The average annual rainfall of Myanmar is about 1630 mm, 
with half of the country lying within the 1500–2000 mm. Flooding and land slide 
occurred due to high intensity rainfall in dry zone areas [17].
The new climate change projections for Myanmar reveals a 0.8–2.7°C increase 
in minimum temperature and a 0.8–2.6°C increase in maximum temperature by the 
end of 2100 under representative concentration pathway (RCP) 4.5. Under RCP 8.5, 
minimum and maximum temperatures will increase by 0.9–4.6°C and 0.8–4.4°C 
respectively. Precipitation is projected to rise by 36 percent under RCP 4.5 and 40 
percent under RCP 8.5.
Other key features of probable change at country level consists of increasing 
temperature with more extreme hot days and more extreme rainfall, resulting in 
more droughts and floods; increasing risk of flooding as a result of higher average 
rainfall intensity in monsoon events; more variable rainfall in the rainy season 
across the country (but particularly in the north) from March to November and a 
decrease between December and February [18]; more frequent and more intense 
extreme weather events, including cyclones/strong winds, flood/storm surge, 
intense rains, extreme high temperatures, drought and sea level rise [19].
4. Most common crops and production in Myanmar
Myanmar mainly produce the most common crops such as rice, pulses and 
beans, and maize and other crops in four different zones: Delta zone, Coastal zone, 
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Central dry zone, and hilly and mountainous zone. Rice is the main staple food 
crop, cultivating nearly 50% of Myanmar’s agricultural land [15]. The Ayeyarwady 
Delta Region contributes the largest share of production of rice while central dry 
zone contributes the highest share of pulses and beans. Among the most common 
crops, rice is normally grown during the monsoon season and pulses and beans 
are largely grown during the dry season. The Delta zone including Yangon, Bago, 
Ayeyarwaddy, and Mon state largely grow major crops such as rice, and pulses; 
Coastal zone including Tanintharyi Region, Mon State, Kayin State mainly grow 
rice, rubber, oil palm and fruit tree; Central dry zone including Magway, Mandalay 
largely grow rice for subsistence, oil cops, pulses, sesame, groundnuts, vegetables 
and tea; hilly and mountainous zone including Shan, Chin typically grow rice, 
wheat, maize, sorghum, vegetables, sugarcane, and coffee.
The total arable land increased from 9909 hectare in 2000 to 11080.3 hectare in 
2018. Major export crops are rice and pulses. The country has a huge potential for 
agricultural development due to abundant in natural resources but has been facing 
some constraints such as providing irrigation and provision of infrastructures, inse-
cure land titles, limited financial resources, provision of farm inputs and extension 
services, limited use of farm machinery and low investment in the development of 
its agricultural sector. The annual variation of crop production and yields is caused 
by seasonal nature of farming, climatic variations and extreme events [17]. The 
precipitation, temperature and humidity influence the types, production and yield 
of crops depending on different spatial location, indicating that different climate in 
different location affect production of crop [20].
The crop yield has found significant annual variation over the past decade due to 
different factors such as holding with insufficient land appropriate for diversifica-
tion covering with an average lot size of 2.27 ha [15] largely relying on rainwater for 
irrigation, frequent flooding and drought stress. The paddy production and yield 
had increasing trend over the past decade but decreasing trend after year 2010 due 
to the reason that paddy plantations were damaged in 2015 by flood, accounting for 
79 percent of total damage areas and 89 percent of the destroyed crops [21]. More 
than a million acres of cultivated land were adversely affected by heavy monsoon-
related flood in 2018 as well as about 250,000 acres were destroyed especially 
paddy, maize, sesame, various beans and pulses (Myanmar Time 2018). The 
production and yield had been increasing in 2017–2018 due to favorable weather 
and more provision of irrigated water to farmers [1, 16]. The 26.3 million tonnes 
of rice (paddy), 1.6 million tonnes of groundnut and 0.7 million tonnes of sesame 
seeds were produced under the crop land area of 110830.3 ha [16].
5. Data source and empirical model
This study is based on country level data of Myanmar cereal crops for the 
time span of 2009 to 2019 obtained from various sources such as FAO STAT and 
Department of Agriculture and Department of Meteorology. The data are classified 
into two parts: cereal crop production and meteorological variables (temperature 
and precipitation). The data on cereal crop production are obtained from FAO STAT 
and meteorological variables are obtained from Statistical Yearbook with various 
issues. The data on agricultural inputs such as use of pesticides, application of fertil-
izers was obtained from FAO STAT. Climate variables such as annual precipitation 
and maximum and minimum temperature have been taken into in the model. State 
and district-wise Annual rainfall data for the respective years (2009–2019) has been 
obtained from Central Statistical Yearbook from the Ministry of Planning, Finance 
and Industry in Myanmar [22].
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6. Empirical model
The relationship between climate change and agricultural production for the 
years 2009–2019 is analyzed with an econometrics model using Panel Regression. 
The data were collected for the country as a whole. Cereal crop production in kg 
per hectare is taken into consideration as Dependent variable while climate vari-
able (average annual maximum and minimum temperatures, and average annual 
precipitation), agricultural inputs (application of fertilizer consumption, and 
phosphate and potash) are regarded as Explanatory variables.
This study is mainly used by multiple regression model. This regression analysis 
has been conducted using “R” to find out the best fit in the model. The “R” was 
used to analyze the data collected, and results is presented in table. Linear regres-
sion inferential statistic was used to analyze the contributions of the independent 
variables to the dependent. The statistical modeling applies observed country data 
on production of cereal crops and historical weather records to fit Linear regression 
functions in order to predict the response of cereal crop production [23, 24]. As a 
statistical model, Linear regression equation is used to link variations in historical 
year-to-year cereal crop production to variation in particular climate variables.
The functional form of the equation may be written as [25].
 ( )( ) TEMP, RAIN, , Phosphate, PotashT Prod f FC=  (1)
Where, TProd stands for total production for cereal crops. TEMP, RAIN, FC, 
Phosphate, Potash denotes annual temperature, rainfall, total fertilizer consump-
tion, phosphate and potash respectively. Climate factors, fertilizers, phosphate and 
potash are assumed to be input factors for growth of production of cereal crops in 
multiple regression model.
The above equation can be written in the multiple regression form as:
 
( ) ( ) ( )
( ) ( )
ln( Pr ) 0 1 ln TEMP 2 ln RAIN 3 ln
4 ln Phosphate 5 ln Potash
T od FC
s
β β β β
β β µ
= + + +
+ + +  (2)
Where, 𝛽0 is constant coefficient; 𝛽1, 𝛽2, 𝛽3, 𝛽4, and 𝛽5, are the coefficients for 
the respective variables and μs is the intercept term.
7. Effect of climate change on cereal production
Change in crop production are very sensitive to climate change particularly 
in changes in temperature and changes in rainfall [26, 27]. Climate change sig-
nificantly affects the crop production due to the fact that crop production largely 
depends on temperature and water [28–30]. Climate change may lessen the period 
of crop maturation and increase in variation of crop yield, decrease suitable areas 
for crop production [31–33] decrease in crop yield, [34–36] and thereby leading to 
reduce crop production [37–39].
The result can be seen in Table 2. According to the result, the coefficient for 
temperature is found a negative and 1% significant in production of cereal crops in 
Myanmar. Temperature negatively affects the crop production due to the fact that 
temperatures in Dry Zone could reach 40–43°C during the hot dry season. This 
indicates that an increase in temperature reflects a decrease in cereal crop produc-
tion in Myanmar. This means that a 1°C increase in temperature in the growing 
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period may decrease with production of cereal by 3849347 tons. It is found that an 
increase in temperature strongly influences on crop production and the temper-
ature-related extreme weather events have an association with the production of 
cereal crops. The result is the same with the finding of Lesk et al. 2016 that drought 
and extreme temperature adversely affected on production of agriculture across 
the world and also greater impact on production of cereal crops [40]; and finding 
of You L et al. 2009 who found that in term of cereal crops, the higher temperature 
can negatively effect on cereal production, reflecting a 1°C increase in temperature 
in the growing period may decrease production of wheat by about 3–10% [41]. The 
result is also consistent with the finding of [42, 43] in which higher temperatures 
may have negative impact on aggregate output. An increase in temperature-related 
extreme weather events have an association with reduction in production of crops 
in Myanmar. Due to the reason, irrigation is largely demanded in order to cope with 
reduction in cereal crops production. To cope with this condition, water storage 
need to be reinforced in order to capture rain to reduce water needs in grow-
ing season.
The result found that the coefficient for rainfall are also negative but not sig-
nificant with production of cereal crop production. This indicates that an increase 
in rainfall reflects a decrease in cereal crop production due to the fact that heavy 
intense of rain may cause frequent floods in Central Dry Zone that greatly affect the 
production of crop. Mean annual rainfall is generally the lowest in the Central Dry 
Zone (500–1000 mm per year) that is prone to extreme heat events and drought. In 
term of cereal crops, the intense rain can negatively affect on production of cereal 
crops, reflecting a 1 mm increase in rainfall in the growing period may decrease 
production of cereal by 5762 tons. Changes in rainfall affects delaying planting date 
which keeps crops at risk under the condition of high temperature in the growing 
season [44].
The result also found that the coefficient for fertilizer and phosphate are nega-
tive but not significant with production of cereal crops, indicating that an increase 
in utilization of fertilizer and phosphate reflects a decrease in production of cereal 
crops. This means that improper use of fertilizer negatively affects the production 
of cereal crop production. One-kilogram increase in consumption of fertilizer per 
hectare decreases with 148386 tons of cereal crop production and One-kilogram 
increase in consumption of phosphate per hectare decreases with 111175 tons of 
Estimates Std. Error T value P(>t)
Intercept 144749537 37469082 3.863 0.00479*
Temperature −3849347 1294063 −2.975 0.01775**
Rainfall −5762 3095 −1.862 0.09966
fertilizer −148386 122053 −1.216 0.25873
phosphate −111175 449545 −0.247 0.81090







Regression result of climate change on cereal production.
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cereal production respectively. In order to improve production of cereal crop pro-
duction, the social capital become urgently needed to incorporate and coordinate 
with respective stakeholders in order to adopt climate change adaptation measures 
such as stress tolerance crop varieties selection, enhancing drought resilience, drip 
irrigation technique for enhancing water use efficiency, sharing on climate resilient 
farming method among farmers, soil and water conservation, conservation and 
cultivation with local adaptable crop varieties in response to climate change. The 
same experience is found that the adoption of new technologies, such as drought-
tolerant seeds, and changing farm practices, as sowing dates, are moderating the 
impacts of climate variability and change on crop yields [45–47].
8. Conclusion and policy implication
The research found that an increase in temperature and rainfall negatively 
affects the production of cereal crops in Myanmar due to an increase in temperature 
that causes water stress in growing season due to reduction in moisture of soil 
and consequently reduction in cereal crop production [48, 49] and an increase in 
rainfall negatively affects the cereal crop production due to intense rainfall.
As a micro level, the farmers can adapt the effect of reduction in crop production 
by crop diversification as a farm-level response and/or non-farm income sources. 
So that farmers can have benefits with optimal utilization of their marginal land, 
and reduction in extreme climate risks and events and improving resilience in 
smallholder farming systems [50–53]. In order to stabilize and increase farm income 
of the smallholder farmers, essential requirement is to encourage crop diversifica-
tion by the government that generates raising farm incomes of smallholder farmers 
[54–56]. The relevant stakeholders need to provide knowledge and awareness for 
systematic utilization of farm inputs such as fertilizer and pesticide.
At the macro level, it is imperative for Myanmar to diversity its economy. 
Government needs to paid attention on integrated farming system that can gener-
ate employment opportunities and increase total income for farmers in order to 
response to climate change risk. Government need to pursue economic diversifica-
tion strategies including expanding in climate sensitive sectors such as agriculture, 
fishery, forestry and energy and tourism that increase resilient in response to 
climate change. These sectors can provide employment opportunities and generate 
total incomes for long-term adaptation strategies. Government need to build capac-
ity building program for all stakeholders including extension agents and farmers in 
order to be expertise in their farming operation thereby leading to manage reduc-
tion in crops caused by climate change.
Thus, policies aiming to enhance production of cereal crops should focus on 
adoption of climate change adaptation measures in Myanmar. Social networking 
between farmers and extension agents should be enhanced for natural resource 
management and adoption of climate change adaptation measures. On the other 
hand, policies targeting to increase cereal crop production should also proceed 
by scaling up programs. Government need to promote climate change adaptation 
measures such as drought resistant high yield varieties seeds; provide fertilizer and 
pesticide and skilled extension agents and services. Irrigation need to be sufficiently 
provided in order to improve the production of cereal crops. This indicates that 
water resource management become urgent need in Myanmar in order to capture 
rain and to reduce water scarcity in summer. Seasonal water shortage should be 
coped with water resource management and thereby leading to more efficient 
utilization of water resource [57] and improvement in crop production can be 
achieved. In sum, diversification become play a vital role for increasing resilience 
9
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within the sector for sustainable development and thereby providing country to 
employment opportunities and income which in turn leads to reduction in poverty 
in the long run.
Acknowledgements
Firstly, I would like to my deepest gratitude to Intech Open for giving me an 
opportunity to write and submit my paper. I would like to my great gratitude to all 
academic editors for chapter review for my paper. I also owe a great thanks to my 
parents.
© 2021 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms 
of the Creative Commons Attribution License (http://creativecommons.org/licenses/
by/3.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 
10
Global Warming and Climate Change
References
[1] European Chamber of Commerce in 
Myanmar (2019). Agriculture Guide 
2020, Yangon, p.14
[2] Syed Ali Fazal, & Sazali Abdul 
Wahab (2013). Economic Impact of 
Climate Change on Agricultural Sector: 
A Review, CPS Journals Journal of 
Transformative Entrepreneurship 
Centre for Postgraduate Studies ISSN: 
2289-3075 Universiti Malaysia Kelantan 
Vol. 1, Issue 1, pp: 39-49 (2013) p.40
[3] Horton R, De Mel M, Peters D, 
Lesk C, Bartlett R, Helsingen H, 
Bader D, Capizzi P, Martin S, 
Rosenzweig C (2017). Assessing Climate 
Risk in Myanmar. New York, USA: 
Center for Climate Systems Research at 
Columbia University, WWF-US and 
WWF-Myanmar.
[4] Kreft S, Eckstein D, Melchior I. 
Global climate risk index (2016). Who 
suffers most from extreme weather 
events? Weather-related loss events in 
2015 and 1996 to 2015-2016
[5] Myanmar National Census Report 
(2014). The 2014 Myanmar Population 
and Housing Census: Mandalay Region, 
Sagaing Region and Magway Region. 
Nay Pyi Taw, Myanmar: Department of 
Population, Ministry of Immigration 
and Population.
[6] NAPA 2013; Myanmar’s National 
Adaptation Programme of Action 
(NAPA) to Climate Change 2012.
[7] Porter JR, et al. (2014). Climate 
Change 2014: Impacts, Adaptation and 
Vulnerability: Contribution of Working 
Group II to the Fifth Assessment Report 
of the Intergovernmental Panel on 
Climate Change, eds Field CB, et al. 
(Cambridge Univ. Press, 
Cambridge, UK.
[8] National Commission for 
Environmental Affairs (NCEA). 
Myanmar’s Initial National 
Communication Report. Nay Pyi Taw, 
Myanmar: Environmental Conservation 
Department, Ministry of Natural 
Resources and Environmental 
Conservation, Government of 
Myanmar; 2010a.
[9] Ministry of Agriculture & Irrigation 
[MoAI] (2015) Myanmar Climate-Smart 




[11] Ministry of Natural Resources and 
Environmental Conservation (2017). 
Myanmar Climate Change Strategy and 
Action Plan (MCCSAP) 2016-2030.
[12] World Bank Group (2017). 
Capitalizing on Investment 
Opportunities.
[13] International Monetary Fund (IMF) 
(2017). 2016 Article IV Consultation 
– Press Release; Staff Report; and 
Statement by the Executive Director for 
Myanmar. Washington, D.C: 
International Monetary Fund (IMF).
[14] Egashira and Aye 2006 as cited by 
Myanmar Climate Change Strategy 
2018-2030, pp.28-29).
[15] NAPA (2012). Myanmar’s National 
Adaptation Programme of Action 
(NAPA) to Climate Change 2012, p.20).
[16] FAO STAT, 2018.
[17] Ramasamy Selvaraju, 2014. 
Managing climate risks and adapting to 
climate change in the agriculture sector 
in Nepal, FAO, Rome,p.18.
[18] INC Report 2012.
[19] MONREC 2012a. Ministry of 
Natural Resources and Environmental 
11
Macro Analysis of Climate Change and Agricultural Production in Myanmar
DOI: http://dx.doi.org/10.5772/intechopen.98970
Conservation (2017). Myanmar Climate 
Change Strategy and Action Plan 
(MCCSAP) 2016-2030.
[20] Molua E & Lambi C, (2006): “The 
economic impact of climate change on 
agriculture in Cameroon”, CEEPA 
Discussion Paper No. 17, Centre for 
Environmental Economics and Policy in 
Africa, University of Pretoria, p.41
[21] Thinn Nay Chi Sun (2019): Why We 
Need to Talk About The Impact of Flood 






[22] Japneet Kaur 2017, Impact of 
Climate Change on Agricultural 
Productivity and Food Security 
Resulting in Poverty in India, Master’s 
Degree Thesis, Universita’ Ca’ Foscari, 
Venezia, p.23).
[23] Lobell DB, Field CB (2007) Global 
scale climate-crop yield relationships 
and the impacts of recent warming. 
Environ Res Lett 2:1-7.
[24] Lobell DB, Schlenker W, Costa-
Roberts J (2011) Climate trends and 
global crop production since 1980. 
Science 333:616-620.
[25] Japneet Kaur 2017, Impact of 
Climate Change on Agricultural 
Productivity and Food Security 
Resulting in Poverty in India, Master’s 
Degree Thesis, Universita’ Ca’ Foscari, 
Venezia, p.22
[26] Rosenzweig C, et al. (2014) 
Assessing agricultural risks of climate 
change in the 21st century in a global 
gridded crop model inter comparison. 
Proc Natl Acad Sci USA 111: 3268-3273.
[27] Wheeler T, von Braun J (2013) 
Climate change impacts on global food 
security. Science 341:508-513.
[28] Aggarwal PK, Mall RK, 
(2002)‘Climate Change and Rice Yields 
in Diverse Agro-Environments of India. 
II. Effects of Uncertainties in Scenarios 
and Crop Models on Impact 
Assessment’, Clim. Change 52, 331-343.
[29] Naylor RL, Battisti DS, Vimont DJ, 
Falcon WP, Burke MB. Assessing risks 
of climate variability and climate change 
for Indonesian rice agriculture. 
Proceedings of the National Academy of 
Sciences. 2007;104(19):7752-7757
[30] Deutsch CA et al (2018). Increase in 
crop losses to insect pests in a warming 
climate. Science. 
2018;361(6405):916-919
[31] Saseendran SA, Singh KK, 
Rathore LS, Singh SV, Sinha SK. Effects 
of climate change on rice production in 
the tropical humid climate of Kerala, 
India. Climatic Change. 
2000;44(4):495-514
[32] Deryng D, Conway D, 
Ramankutty N, Price J, Warren R. 
Global crop yield response to extreme 
heat stress under multiple climate 
change futures. Environmental Research 
Letters. 2014;9(3):34011
[33] Schlenker, W. & Roberts, M.J. 
(2009). Nonlinear temperature effects 
indicate severe damages to US crop 
yields under climate change. 
Proceedings of the National Academy of 
sciences, 106(37), 15594-15598, p.4
[34] Masutomi Y, Takahashi K, 
Harasawa H, Matsuoka Y. Impact 
assessment of climate change on rice 
production in Asia in comprehensive 
consideration of process/parameter 
uncertainty in general circulation 
models. Agriculture, Ecosystems and 
Environment. 2009;131(3-4):281-291
[35] Jones MR, Singels A, Ruane AC. 
Simulated impacts of climate change on 
water use and yield of irrigated 
sugarcane in South Africa. Agricultural 
Systems. 2015;139:260-270
Global Warming and Climate Change
12
[36] Challinor AJ, Watson J, Lobell DB, 
Howden SM, Smith DR, Chhetri N. A 
meta-analysis of crop yield under 
climate change and adaptation. Nature 
Climate Change. 2014;4(4):287
[37] Kumar A, Sharma P. Climate change 
and sugarcane productivity in India: An 
econometric analysis. Journal of Social 
and Development Sciences. 
2014;5(2):111
[38] de Carvalho AL et al. Impact of 
climate changes on potential sugarcane 
yield in Pernambuco, northeastern 
region of Brazil. Renewable Energy. 
2015;78:26-34
[39] Zhao D, Li Y-R. Climate change and 
sugarcane production: Potential impact 
and mitigation strategies. International 
Journal of Agronomy. 2015;2015
[40] Lesk, C., P. Rowhani and N. 
Ramankutty (2016), “Influence of 
Extreme Weather Disasters on Global 
Crop Production”, Nature, 529, p.110
[41] You L, Rosegrant MW, Wood S, 
Sun D. Impact of growing season 
temperature on wheat productivity in 
China. Agricultural and Forest 
Meteorology. 2009;149(6-7):1009-1014
[42] Dell, M., B.F. Jones and B.A. Olken 
(2012), “Temperature Shocks and 
Economic Growth: Evidence from the 
Last Half Century”, American Economic 
Journal: Macroeconomics, 4 (3), 66-95.
[43] Acevedo, S., Mrkaic, M., Novta, N., 
Pugacheva, E., & Topalova, P. (2018), 
“The Effects of Weather Shocks on 
Economic Activity: What are the 
Channels of Impact?”, IMF Working 
Paper, WP/18/144s
[44] Bowling et al., 2018 as cited in 
Donald Wuebbles, An Assessment of 
the Impacts of Climate Change on the 
Great Lakes, Environmental law and 
policy center, p.23.
[45] Suri, T. Selection and Comparative 
Advantage in Technology Adoption. 
Econometrica 2011, 79, 159-209.
[46] Di Falco, S. Adaptation to climate 
change in Sub-Saharan agriculture: 
Assessing the evidence and rethinking 
the drivers. Eur. Rev. Agric. Econ. 2014, 
41, 405-430.
[47] Alvi, S.; Jamil, F. Impact of Climate 
Change and Technology Adoption on 
Cereal Yields in South Asian Countries. 
Eur. J. Sustain. Dev. 2018, 7, 237-246. 
[CrossRef] }as sited in Roberto Roson 
and Martina Sartori 2020, Do Farmers 
Adapt to Climate Change? A Macro 
Perspective, 9 June 2020, p.7
[48] Asseng S, Foster IAN, Turner NC 
(2011) The impact of temperature 
variability on wheat yield. Glob Change 
Biol 17:997-1012.
[49] Zhao D, Li Y-R. Climate  
change and sugarcane production: 
Potential impact and mitigation 
strategies. International Journal of 
Agronomy. 2015;2015
[50] Bradshaw B, Dolan H, Smit B. 2004. 
Farm-level adaptation to climatic 
variability and change: Crop 
diversification in the Canadian prairies. 
Climatic Change, 67, 119-141.Chavas J-P, 
Holt T (1990) Acreage decisions under 
risk: the case of corn and soybeans. 
Amer J Agr Econ 72(2):529-538
[51] Huang, J.K., Jiang, J., Wang, J.X. and 
Hou, L.L., 2014. Crop diversification in 
coping with extreme weather events in 
China. Journal of Integrative 
Agriculture, 13(4), pp.677-686
[52] Mijatović, D., Van Oudenhoven, F., 
Eyzaguirre, P., & Hodgkin, T. 2011. The 
role of agricultural biodiversity in 
strengthening resilience to climate 
change: towards an analytical 
framework. International journal of 
agricultural sustainability, 11(2), 95-107
13
Macro Analysis of Climate Change and Agricultural Production in Myanmar
DOI: http://dx.doi.org/10.5772/intechopen.98970
[53] Smit, B., Skinner M W. 2002. 
Adaptation options in agriculture to 
climate change: A typology. Mitigation 
and Adaptation Strategies for Global 
Change, 7, 85-114
[54] FAO 2012. Making Agriculture work 
for Nutrition: Synthesis of Guiding 
Principles. Food and Agriculture 
Organization of the United Nations, 
Rome, Italy
[55] Osmani, S. R., Ahmed, T., Hossain, 
N., & Huq, S. 2016. Strategic review of 
food security and nutrition in 
Bangladesh. World Food Programme.
[56] Islam, A.H.M.S., von Braun, J., 
Thorne-Lyman, A.L. and Ahmed, A.U., 
2018. Farm diversification and food and 
nutrition security in Bangladesh: 
empirical evidence from nationally 
representative household panel data. 
Food Security, pp.1-20.
[57] Robert I et al. 2017. Urban growth, 
climate change, and freshwater 
availability, PNAS, April 12, 2011, vol. 
108, no. 1 p.6314.
